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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

2. Claims 1 , 5-6, and 11 -20, are rejected under 35 U.S.C. 102(b) as being 
anticipated by U. S. Patent No. 5,936,707 (Nguyen et al). 

Nguyen, in the abstract, in col 4, lines 6-67, in col 5, lines 1-26, in col 6, lines 45- 
67, in col 7, lines 1 10, in col 8, lines 4-48, in col 13, lines 33-38, figures 2-6, discloses a 
method of forming a multi-level photoresist profile on a substrate comprising exposing 
the photoresist layer of a predetermined thickness on a substrate to light through a 
multi-level reticle (see figure 5). said reticle comprises a partially transmitting film of at 
least 30% transmission, and phase shift of 180 degrees, an opaque film (third 
transmission level film) overlying a portion of the partially transmitting film that transmits 
a first transmitted light of a first dosage (first intensity) to the first photoresist area 
(reference 104, of figure 13, corresponds to the claimed third photoresist area to a third 
dosage); a second transmitted light of a second intensity transmitted through the partial 
transmitting film of the reticle to a second photoresist area (see reference 106 of figure 
13), and a third transmitted light of a third intensity transmitted through the transparent 
portion of the reticle (first transmission level film, transparent quartz substrate) to a third 
photoresist area (reference 108, of figure 13, corresponds to the claimed first 
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photoresist area to a first dosage to form an opening in tlie photoresist), developing the 
photoresist to form a photoresist profile comprising a photoresist area of a first thickness 
(reference 106) less than the predetermined thickness and corresponding to the second 
photoresist area, forming a photoresist area of a second thickness (reference 104) 
greater than the first thickness (reference 106) and corresponding to the first photoresist 
area (since substantially all the light is blocked by the opaque film), and forming a third 
thickness in the photoresist film (reference 108, of substantially zero thickness, an 
opening) corresponding to the third photoresist area, resulting in a photoresist profile of 
at least two thicknesses and an opening (claims 1,11-13, and 15-20). Nguyen, in col 2, 
lines 66-67, in col 4, lines 35-38, discloses that dual damascene structure can be 
formed in the dielectric under layer in a single etching step such that the dielectric 
material under layer is etched at the same rate as the overlying multi-level photoresist 
(claim 5). Nguyen, in col 4, lines 35-38, discloses that the substrate is an Integrated 
circuit substrate (claim 6). Nguyen, in col 7, lines 12-16, discloses that the opaque film 
is chromium or chromium oxide (claim 14). 

Claim Rejections - 35 USC § 103 
3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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4. Clairns 2-4, and 7-10, are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U. S. Patent No. 5,936,707 (Nguyen et al) in view of U. S. Patent No. 6,482,554 
(IVIatsunuma). 

Nguyen, Is disclosed in paragraph no. 2. 

Nguyen, in col 2, lines 66-67, in col 4, lines 35-38, discloses that dual 
damascene structure (pattern) can be formed in the dielectric under layer (surface of the 
substrate) in a single etching step such that the dielectric material under layer (or 
substrate) is etched at the same rate as the overlying multi-level photoresist. 

The difference between the claims and Nguyen is that Nguyen does not disclose 
that the photoresist layer (light sensitive photoresist film) is comprised of a lower 
photoresist layer and an upper photoresist layer, and that the lower photoresist layer is 
less sensitive to light than the upper photoresist layer between about 5 and 10% (claims 
2-3, 7, and 9-10). Nguyen does not disclose that the upper and lower layers of 
photoresist are of a positive or negative type (claim 4). Nguyen does not disclose that 
the sensitivity of the lower photoresist layer and the upper photoresist layer is adjusted 
such that the first intensity of light through the transparent portion of the substrate 
sensitizes both the upper and lower photoresist layers, and the second intensity of light 
through the transparent substrate sensitizes only the upper photoresist layer, and the 
third intensity of light through the opaque film does not sensitize either the upper or 
lower photoresist layers (claim 8). 

Matsunuma, in col 3, lines 29-60, in col 4, lines 5-44, discloses that the 
photoresist layer comprises a first photoresist film of low sensitivity and a second 
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photoresist film, formed on the first photoresist film, of high sensitivity greater than that 
of the first photoresist film; and that the sensitivity of the first photoresist film is adjusted 
such that the first photoresist film and the second photoresist film is completely exposed 
through the first transmittance part (transparent portion of the mask substrate), the 
second intensity of light from the second transmittance part only sensitizes the second 
photoresist film and not the lower sensitive first photoresist film, and the third intensity of 
light of the third transmittance part (opaque region) does not sensitize neither the first 
photoresist film nor the second photoresist film. 

Therefore, it would be obvious to a skilled artisan to modify Nguyen by employing 
the method of using two layers of photoresist as suggested by Matsunuma because 
Matsunuma, in col 5, lines 45-51, discloses that the dual layers of photoresist can be 
replaced with a thick single layer of photoresist, and vice versa, and Matsunuma, in col 
6, lines 5-7, discloses that using a first photoresist film and a second photoresist film of 
differing sensitivities makes it possible to accurately control the film thickness. 

Conclusion 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Daborah Chacko-Davis whose telephone number is 
(571 ) 272-1 380. The examiner can normally be reached on M-F 9:30 - 6:00. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark F Huff can be reached on (571 ) 272-1385. The fax phone number for 
the organizafion where this application or proceeding is assigned is (571) 273-8300. 
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Information regarding ttie status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free), 
dcd 
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